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Description 

[METHOD OF FABRICATING ORGANIC 
LIGHT EMITTING DIODE DEVICE] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 91122942, filed October 04, 2002. 
Background of Invention 

[0002] Field of the Invention 

[0003] jhe invention relates in general to a method of fabricating 
an organic electroluminescent device, and more particu- 
larly, to a method of fabricating a solid passivation layer 
for an organic light emitting diode device (OLED). 

[0004] Related Art of the Invention 

[0005] | n the communication industry, the flat panel display ap- 
plied as the interface between the user and the machine 
becomes particularly crucial. The current flat panel tech- 
niques include plasma display panel (PDP), liquid crystal 
display (LCD), light emitting diode (LED), vacuum fluores- 



cent display, field emission display (FED) and electro- 
chromic display. Compared to other displays, the organic 
light emitting diode (OLED) having the characteristics of 
self-luminescence, view angle independence, power sav- 
ing, simple fabrication process, low cost, low operation 
temperature, high response speed and full color, is ex- 
pected to be the flat panel display of the next generation. 

[0006] Figure 1 shows the structure of a conventional organic 

light emitting diode device. Referring to Figure 1, the con- 
ventional organic light emitting diode unit 112 is con- 
structed on a substrate 100. The organic light emitting 
diode unit 112 comprises an anode 102, an electrolumi- 
nescent layer 106 and a cathode 110. In addition, to en- 
hance the luminescent efficiency of the organic light emit- 
ting diode unit 112, a hole transportation layer 104 can 
be formed between the anode 102 and the organic elec- 
troluminescent layer 106, while an electron transportation 
layer 108 can be formed between the electroluminescent 
layer 106 and the cathode 110. The hole and electron 
transportation layers 104 and 108 increase combination 
efficiency of holes and electrons in the electroluminescent 
layer 106 to obtain an improved luminescent efficiency. 

[0007] Further referring to Figure 1, the fabrication method of 



the organic light emitting diode device includes forming a 
passivation layer 114 on the substrate 100. The method 
of forming the passivation layer 114 includes forming an 
organic passivation layer 114a to cover the electrolumi- 
nescent layer 112 on the substrate 100, and forming an 
inorganic passivation layer 114b on the organic passiva- 
tion layer 114a. 

[0008] Figure 2 shows the structure of another organic light 

emitting diode device. An organic light emitting diode unit 
204 is formed on a substrate 200. Passivation layers 202 
and 206 are formed on both sides of the organic light 
emitting diode unit 204. The method of fabricating the 
organic light emitting diode device includes providing the 
substrate 200, forming a polymer layer 202a, a ceramic 
layer 202b and a polymer layer 202c on the substrate 200 
to construct a passivation layer 202, and forming an or- 
ganic electroluminescent layer 204 on the polymer layer 
202c. The polymer layer 202a, the ceramic layer 202b and 
the polymer layer 202c are further formed on the organic 
electroluminescent layer 204. 

[0009] As the passivation layer in the conventional organic light 
emitting diode is the flexible passivation layer, the capa- 
bility of withstanding external impact is relatively poor. In 



addition, the flexible passivation layer is typically made of 

organic material or polymer material, such that the device 

itself cannot effectively prevent corrosion caused by 

chemical material. 
Summary of Invention 

[0010] The present invention provides a method of fabricating an 
organic light emitting diode device and a solid passivation 
layer to enhance the corrosion resist capability. 

[0011] The present invention provides a method of fabricating an 
organic light emitting diode device and a solid passivation 
layer to enhance the impact resist capability. 

[0012] The method of fabricating an organic light emitting diode 
device provided by the present invention comprises (a) 
providing a substrate on which an organic electrolumines- 
cent layer is formed; (b) forming a passivation layer to 
cover the organic electroluminescent layer; and (c) provid- 
ing an ion beam to perform a surface treatment on the 
passivation layer. The steps (b) and (c) are repeated at 
least once to enhance the device reliability. 

[0013] | n one embodiment of the present invention, a method of 
fabrication of an organic light emitting diode device is 
provided. The method comprises the steps of: (a) provid- 
ing a substrate on which an organic electroluminescent 



layer is formed; (b) forming a passivation layer on the 
substrate to cover the organic electroluminescent layer; (c) 
providing an ion beam to perform a surface treatment on 
the passivation; and (d) forming a plastic layer on the pas- 
sivation layer. The steps from (b) to (d) are repeated at 
least once to improve device reliability. 

[0014] The present invention further provides a method of fabri- 
cating a solid passivation layer on an electronic device 
formed on a substrate, the method comprising: (a) form- 
ing a passivation layer on a substrate to cover the elec- 
tronic device; and (b) providing an ion beam to perform a 
surface treatment. The steps (a) and (b) are repeated at 
least once to improve the protection of the electronic de- 
vice by the passivation layer. 

[0015] | n one embodiment of the present invention, the method 
of fabricating a solid passivation layer for protecting an 
electronic device formed on a substrate includes the fol- 
lowing steps: (a) forming a passivation layer on the sub- 
strate to cover the electronic device; (b) providing an ion 
beam to perform surface treatment on the passivation 
layer; and (c) forming a plastic layer on the passivation 
layer. The steps (a) to (c) are repeated at least once to im- 
prove protection of the electronic device by the passiva- 



tion layer. 

[0016] | n one embodiment, the material of the passivation layer 
includes silicon nitride or silicon oxide, and the material 
of the plastic layer includes ultra high molecular weight 
polyethylene (UHMWPE) or PMMA. 

[0017] Preferably, to perform the surface treatment, the ion beam 

is provided by ion implantation or sputtering. 
Brief Description of Drawings 

[0018] These, as well as other features of the present invention, 
will become more apparent upon reference to the follow- 
ing drawings. 

[0019] Figure 1 shows the structure of a conventional organic 
light emitting diode device. 

[0020] Figure 2 shows the structure of another conventional or- 
ganic light emitting diode device. 

[0021] Figures 3A to 3D shows a first embodiment of a method 
of fabricating an organic light emitting diode device. 

[0022] Figures 4A to 4F shows another embodiment of a method 

of fabricating an organic light emitting diode device. 
Detailed Description 

[0023] First Embodiment 

[0024] Figures 3A to 3D show the first embodiment of a method 



for fabricating an organic light emitting diode device. In 
Figure 3A, a substrate 300 is provided. The substrate 300 
includes a glass substrate, a plastic substrate or a trans- 
parent substrate made of other material. An organic light 
emitting diode unit 302 is formed on the substrate 300. 
The organic light emitting diode unit 302 includes multi- 
layer structure including a transparent anode, a metal 
cathode, an organic electroluminescent layer, an electron 
transportation layer (ETL), a hole transportation layer 
(HTL), an electron injection layer (EIL), and a hole injection 
layer (HIL), for example. 

[0025] Referring to Figures 3B to 3C, a passivation layer 304 is 
formed to cover the organic light emitting diode unit 302 
on the substrate 300. The material for forming the passi- 
vation layer 304 includes silicon oxide or silicon nitride. A 
step of surface treatment is performed on the passivation 
layer 304. An ion beam 306 is provided by either ion im- 
plantation or sputtering to perform the surface treatment, 
such that the surface bonding of the passivation layer 304 
is reinforced to form a solid passivation layer 304'. The 
solid passivation layer 304' has higher hardness and im- 
proved corrosion resist. 

[0026] The fabrication of the organic light emitting diode device 



is complete after forming the passivation layer 304' by 
providing the ion beam 306. However, in this embodi- 
ment, a treatment is further performed on the organic 
light emitting diode unit 302 covered with the solid passi- 
vation layer 304" to improve the impact resist. 

[0027] Referring to Figure 3D, to enhance impact resist, a plastic 
layer 308 with a relatively higher hardness is formed on 
the passivation layer 304'. The material for forming the 
plastic layer 308 includes ultra high molecular weight 
polyethylene (UHMWPE) or PMMA. However, it is appreci- 
ated that the plastic layer 308 can also be made of other 
material with higher hardness. 

[0028] Second Embodiment 

[0029] Figures 4A to 4F show a second embodiment of the 

method for fabricating an organic light emitting diode de- 
vice. Referring to Figure 4A, a substrate 400 is provided. 
The substrate 400 includes a glass substrate, a plastic 
substrate or a transparent substrate made of other mate- 
rial. An organic light emitting diode unit 402 is formed on 
the substrate 300. The organic light emitting diode unit 
302 includes multi-layer structure including a transparent 
anode, a metal cathode, an organic electroluminescent 
layer, an electron transportation layer (ETL), a hole trans- 



portation layer (HTL), an electron injection layer (EIL), and 
a hole injection layer (HIL), for example. 

[0030] Referring to Figures 4B to 4C, a passivation layer 404 is 
formed to cover the organic light emitting diode unit 402 
on the substrate 400. The material for forming the passi- 
vation layer 404 includes silicon oxide or silicon nitride. A 
plastic layer 406 with relatively high hardness is formed 
on the passivation layer 404. The material of the plastic 
layer 406 includes UHMWPE or PMMA. It is appreciated 
that the plastic layer 406 may also be made of other ma- 
terial with relatively high hardness. 

[0031] Referring to Figures 4D to 4E, a passivation layer 408 is 
formed on the plastic layer 406. A step of surface treat- 
ment is performed on the passivation layer 304. An ion 
beam 410 is provided by either ion implantation or sput- 
tering to perform the surface treatment, such that the 
surface bonding of the passivation layer 408 is reinforced 
to form a solid passivation layer 408'. The solid passiva- 
tion layer 408" has higher hardness and improves corro- 
sion resist. 

[0032] The fabrication of the organic light emitting diode device 
is complete after forming the passivation layer 408' by 
providing the ion beam 410. However, in this embodi- 



ment, a treatment is further performed on the organic 
light emitting diode unit 402 covered with the solid passi- 
vation layer 408" to improve the impact resist. 

[0033] Referring to Figure 4F, to enhance impact resist, a plastic 
layer 412 with a relatively higher hardness is formed on 
the passivation layer 408'. The material for forming the 
plastic layer 412 includes ultra high molecular weight 
polyethylene (UHMWPE) or PMMA. However, it is appreci- 
ated that the plastic layer 308 can also be made of other 
material with higher hardness. 

[0034] | n t he above embodiments, the numbers of the passiva- 
tion layers and the plastic layers are determined according 
to specific product requirements. The number of the sur- 
face treatment may also be varied. For example, the sur- 
face treatment may be performed on all the passivation 
layers or a part of the passivation layer such as the top- 
most passivation layer only. 

[0035] According to the above, the method of fabricating an or- 
ganic light emitting diode device provided by the present 
invention includes the following advantages. 

[0036] i. The method of fabricating the organic light emitting 

diode device and the solid passivation layer effectively en- 
hances the device corrosion resist. 



[0037] 2. The method of fabricating the organic light emitting 

diode device and the solid passivation layer effectively en- 
hances the device impact resist. 

[0038] other embodiments of the invention will appear to those 
skilled in the art from consideration of the specification 
and practice of the invention disclosed herein. It is in- 
tended that the specification and examples to be consid- 
ered as exemplary only, with a true scope and spirit of the 
invention being indicated by the following claims. 



